The combination of Atom Transfer Radical Polymerization (ATRP) 
INTRODUCTION
In the past decade, the development of controlled/living radical polymerizations (CRP) [1] [2] [3] allows the synthesis of co-polymers not only with a predetermined degree of polymerization with narrow molecular weight distribution, but also with a high degree of functionality with desired microstructure. In the literature, several methods like Reversible addition fragmentation transfer polymerization (RAFT) 4, 5 Nitroxide -mediated polymerization (NMP), [6] [7] Bulk atom transfer radical polymerization 8 and Atom transfer radical polymerization (ATRP)
techniques are available for the synthesis of low molecular weight polymer. Among these techniques, ATRP is considered as a convenient method for the synthesis of low molecular weight polymer with a controlled degree of polymerization (DPs) 9 preserved functionalities, microstructure / architectures etc., ATRP is considered by many researchers as one of the most effective free radical living polymerization method due to the fact that, it can polymerize wide variety of prepolymer / monomer [10] [11] [12] [13] [14] .
The polymers produced by ATRP preserve the terminal halogen atom(s) and can be successfully converted into various end groups through appropriate transformation, especially nucleophilic substitutions 15 . The synthesized compound which contains bromine as a terminal group is used for a variety of chemical transformations [16] [17] [18] [19] [20] [21] to produce numerous types of end functional moieties, such as amino, hydroxyl, carboxy groups, etc.,. Bifunctional polystyrene plays an important role in synthesize of variety of high performance polymers which is of commercially important. Often these synthetic methods encounter difficulties in functionalising the polystyrene with narrow and desired molecular weights which leads to poor mechanical and elastic properties to the system. Moreover, commercially available bifunctionalized polystyrenes are found to be very expensive and practically not feasible to use for the commercial applications. Several reports available worldwide 30 to 600°C at the heating rate of 10 0 C/min in a nitrogen atmosphere with a gas flow rate of 100 mL/min. DSC spectra are recorded on a Perkin Elmer DSC 7 apparatus equipped with a PE 7770 computer and TAS-7 software. 10-15 mg of dried polystyrene sample is heated at a rate of 20qC/min for recording DSC spectra.
Molecular weight determinations
The number average and weight average molecular weight of the polymer is obtained with a Shimadzu instrument using THF as an eluent at a flow rate of 0.3 mL/min. A styragel column of pore size 103-106 Å is used. GC-MS spectrum of the polystyrene sample is analyzed using Shimadzu instrument.
Solvent Resistivity
Injection moulded sample of dimension 10ԟ10ԟ2 mm is used for solvent resistance measurements. Previously weighed samples are dipped in 50 mL organic solvents and shaken for 60 min. After that, the solvent is decant and the flask is dried for 24 hr at 70 0 C. The dried flask is weighed again and from the weight loss, the amount of polymer sample dissolved in that solvent is calculated using Eqn. (1.1).
Where, m is weight of the substance (mg) before solvent treatment, m 0 -weight of the substance (mg) after solvent treatment. 
Synthesis of

FT-IR
FT-IR spectrum of the functionalized polymers is shown in the Figure 2 .3.
Important FT-IR peaks of the polymer are depicted in the In OH-PSt-OH spectrum, the appearance of peak at 3345cm -1 confirms the presence of hydroxy group and at the same time the disappearance peak at 1335cm -1 confirms the absence of bromide group at the terminal position of the polystyrene.
Figure 2.3: Comparison of the FT-IR spectrum of Br-PSt-Br (Ƈ) OH-PSt-OH (x)
Study of molecular weight
The molecular weight of the compound is determined by using NMR, GC-MS and GPC technique. All these techniques confirms that the weight average molecular weight (Mw) of the synthesized polymers are around 2000 g/mol and there are not much difference between the polymers Br-PSt-Br and OH-PSt-OH which confirms that the basic polymer structure is preserved during the functionalization process.
1 H NMR
1 H NMR is the convenient technique to calculate the molecular weight of the low molecular weight polymer by end group analysis method The molecular weight of the synthesized polymers calculated through 1 H NMR is presented in Table 2 .3. The table confirms that the molecular weight of the synthesized polymers is found to be in the range of 2000 g/mol which is the expected molecular weight. Also, it concluded that, during the functionalization process the polymer chains retain. Its stability, thereby we found unaltered molecular weight.
GPC
Similar to the NMR, the molecular weight of the polymer are determined by the GPC and presented in the Table 2 The number and weight average molecular weight of the dihydroxy polystyrene are 1380 and 1551 g/mol respectively, with the polydispersity value of 1.12. The molecular weights of the synthesized polymers determined by the GPC are found to be comparable to each other. Also, it shows that the GPC values are concurrent with the NMR result and the low polydispersity (around 1.1) value is due to the ATRP method which employed in the polymerization process. The initial and final decomposition temperatures of the synthesized polystyrene are not varying much with one another confirms the high stability of the polymers during the functionalization process. 
GC-MS
DSC
The DSC data of the functionalized polystyrene are presented in the Table 2 
